Abstract: This study investigated changes in phase fraction caused by the addition of Mo, as well as the subsequent behaviour of N and its effect on the mechanical properties of welded 24Cr-N duplex stainless steel weld metals. Filler metal was produced by fixing the contents of Cr, Ni, N, and Mn while adjusting the Mo content to 1.4, 2.5, 3.5 wt%. The delta ferrite fraction increased as the Mo content increased. In contrast, the γ fraction decreased and changed from a round to an acicular shape. Secondary austenite (γ') was observed in all specimens in a refined form, but it decreased as the Mo content increased to the extent that it was nearly impossible to find any secondary austenite at 3.5 wt% Mo. Both tensile and yield strengths increased with the addition of Mo. In contrast, the highest value of ductility was observed at 1.41 wt% Mo. At all temperatures, impact energy absorption showed the lowest value at 3.5 wt% Mo, at which the amount of -ferrite was greatest. There was no significant temperature dependence of the impact energy absorption values for any of the specimens. As the fraction of γ phase decreased, the amount of N stacked in the γ phase increased. Consequently, the stacking fault energy decreased, while the hardness of γ increased.
INTRODUCTION 1)
Duplex Stainless Steel (DSS) has outstanding mechanical properties, consisting of a mixture of two phases, ferrite and austenite, in a ratio of approximately 1 : 1. The scope the applications for DSS in severely corrosive environments is widening because it contains a number of alloying elements, such as Cr, Ni, Mo, and N, that provide superb corrosion and pitting resistance. In recent years, offshore facilities for low-carbon emission energy production have been developed in order to cope with the consequences of climate change, such as desertification and rising sea levels caused by global warming. Therefore, the role of DSS as a material with excellent corrosion resistance in salt water is expanding. Recently, due to the sudden increase in the cost of Ni, there is an increasing demand for DSS, which contains less Ni than austenitic stainless steel. Consequently, the demand for Molybdenum and nitrogen are widely used as alloying elements to improve the pitting and corrosion resistance in steels. First-generation DSS had excessively high ferrite content at heat affected zone from welding as a result of technical difficulties in the control of N. Consequently, its use has been limited to parts or equipments that were not subject to welding, which decreased the toughness and markedly reduced the corrosion resistance. However, with the development of the AOD (Argon Oxygen Decarburisation) refining process in 1968, C could be reduced effectively, and N could be controlled as needed. With improved control of N during welding, the quality of the welding zone also improved.
After the development of the AOD refining process, the additive content of nitrogen increased from 0.1 wt% to 0.2 wt%, and more than 0.4 wt% has recently been added. According to the additive content of N in DSS, steels with less than 0.1 wt% are classified as first- generation those with less than 0.4 wt% are classified as second-generation and those with more than 0.4 wt%, such as hyper duplex stainless steel, are classified as third-generation [2] . Mo, which is used along with N as a necessary element in DSS, greatly improvesthe pitting resistance equivalent number. However, the complementary addition of N is essential because it increases the fraction of the ferrite phase. In fact, the concept of the new DSS alloy design is characterised by the increase of the N content as the Cr + Mo content increases.
Prior studies have focused only on the impact of single parameters, such as the dependence of corrosion properties on the Mo content or additive N content [3, 4] . Conversely, there have been no studies regarding the interactions between the Mo and N content in the same material. Therefore, this study will investigate the changes in the phase fraction caused by the addition of Mo, as well as the subsequent behaviour of N and its effect on the mechanical properties of the deposited metals.
WELDING CONSUMABLES AND WELDING
Filler metal was produced by fixing the contents of Cr, Ni, N, and Mn while adjusting the Mo content. The filler usually contains 2-4% more nickel than the base material [5] . A Ferritescope (MP30E-S, Fischer, Germany) was used to measure the ferrite content of the deposited metals, and the results are shown in Table 1 .
As shown in Table 2 . And Fig. 1 , the welding was performed by Flux-cored arc welding (FCAW) with a root gap of 12 mm, a groove angle of 45°, a shielding gas of 100% CO2, and a flow rate of 20 l/min, heat input of 21 to 32, pass of 12. The chemical composition of the metal is shown in Table 1 .
EXPERIMENTAL PROCEDURES

Observation of Structures
In order to observe the microstructure and macrostructure of the specimens, electrical etching was performed after grinding and polishing. For the etching solution, 10% oxalic acid was used.
Measurement of Nitrogen
A nitrogen analyser (ELTRA GmbH, ELTRA Oxygen/ Nitrogen Determinator ON-900) was used to measure the nitrogen content of each specimen.
